Effects of ZD7288, a hyperpolarization-activated cyclic nucleotide-gated (HCN) channel blocker, on term-pregnant rat uterine contractility in vitro.
The uterus is a myogenic organ that is able to produce discrete spontaneous action potentials and contractions without any stimuli. Myometrial excitability is governed by ion channels including Ca+2 and K+ channels, but whether or not other channels such as hyperpolarization-activated cyclic nucleotide-gated (HCN) channels, which play an important role in regulating cellular excitability, are also involved has not been reported in uterine smooth muscles. The aim of the present study was to examine whether blocking HCN channels with a specific blocker ZD7288 would modulate the uterine contractility in a rat model. Using longitudinal uterine strips from term-pregnant rats, the effects of varying concentrations of ZD7288 (50 μM, 100 μM, and 200 μM) were examined on uterine contractions generated spontaneously or by oxytocin (5 nmol/L) and on uterine strips depolarized by high-KCl (60 mM/L), or activated by L-type Ca2+ channels agonist (Bay K8644; 1 μM). Application of ZD7288 at concentrations of 200 μM and 100 μM, but not 50 μM, significantly decreased the amplitude of spontaneous uterine contractions. In addition, 200 μM of ZD7288 significantly reduced the force of contractions induced by oxytocin with a pronounced reduction while the tissues were depolarized by high-KCl solution, or activated by Bay K8644. The present study provides pharmacological evidence suggesting that pregnant uterine contractility is modulated by HCN channels and that these channels might represent a therapeutic target for controlling premature activation of uterine activity associated with preterm labor.